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The average length of the superconducting (SC) bus 
line for LHD is 55 m. When an SC bus-line is cooled down 
the inner SC cables and inner corrugated tubes will shrink' 
about 180 mm in the axial direction. This thermal 
contraction should be absorbed in the structures of the SC 
bus-linc. Following three countenneasures were applied. 
(I) The inner SC cable was made longer than the outermost 
corrugated tube. (2) The outermost corrugated tube was 
selected to a large diameter tube in which inner SC cable and 
inner tubes enables to move naturally. (3) Terminal structure 
of the current-leads side also enables to absorb the thermal 
contraction of 200 mm. 
On the winding-up process of the bus lines to the 
cable drams, the SC cable was drown into the corrugated 
tube, since the both ends of SC cable were not fixed to the 
corrugated tube. This drown lengths were in the range 
between 135 and 280 mm, and they were the same order to 
that of the thermal contraction lengths. The routes have 
three or four rectangular bending portions and bends with 
small angles, in order to go around by the pillars and/or 
diagnostic apparatus. Total bending angles of a route 
exceed to 350 degrees. Most of these bends may be 
effective for absorbing the thermal contraction. The 
important values of fabrication and installation work of the 
SC bus-lines on site are summarized in Table I. 
Figure I shows the X-ray photographs of the bending 
portions of OV and IS bus lines that were taken before and 
after the sixth cooling down in 2002. Before cooling down, 
the inner SC cable and corrugated tubes were located on the 
outer position of the bend. On the contrary, they moved to 
the suitable position near the center, when they were cooled 
down. Assuming the uniformity of the shift length toward 
radial direction, the shrinkage length to the axial direction, 
Xc, is given to, 
Xo = 1t (Ro-R,Jl2. (I) 
Where, Ro and R, are the radii of the SC cable of before and 
after cooling down. The shrinkage lengths at the first bend 
of IS bus line was 43 mm, and the second and third bending 
portions ofOV line were 41 mm and 34 mm, respectively. 
It can be seen that the thennal contraction of more than one 
twice could be absorbed in these three rectangular bending 
portions. The shrinkage lengths at the first, second and 
third bending portions of OV bus line in the first cooling 
down in 1998 were 44 mm, 31 mm and 22 mm, respectively. 
So, the thermal contraction lengths observed in 2002 were 
slightly larger than that of the first cooling down, but they 
were in pennissible values. 
We confirmed that the absorption of the thermal 
contraction at the bending portions is one of the effective 
methods for the complicated current-transmission lines with 
long distance. 
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Figure 1 X-ray photographs of bending portions of before and after cooling-down in 2002. 
Table I Important values of fabrication and installation process. 
Coil name Length Drown length Number of Total bending angles 
(m) (mm) rectangular bends (degree) 
IV 50.2 225 3 512 
IS 49.4 240 3 507 
OV 53.1 260 3 351 
HI-I 60.8 240 3 504 
HI-M 51.9 \35 3 370 
HI-O 61.7 255 3 459 
H2-I 59.6 250 4 499 
H2-M 59.3 195 . 3 427 
H2-0 50.5 280 3 391 
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